A case of intra-operative ventricular fibrillation: Electro-cauterization, undiagnosed Takotsubo cardiomyopathy or long QT syndrome?  by Lieb, Michael et al.
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INTRODUCTION:  Cardiac  arrest  in the  perioperative  setting  is an  extremely  serious  event that  is estimated
to occur  between  4.6 and  19.7  per  10,000  anesthetics.1–5 While  risk  factors  for cardiac  complications
can  be  identiﬁed  pre-  operatively,  in  many  cases  workup  of risk  factors  are  not  indicated  by  standard
pre-operative  testing  guidelines.
PRESENTATION  OF CASE:  We  present  a case  of  a 47-year-old  female  undergoing  an  elective  bilateral  mas-
tectomy  who  suddenly  converted  to  ventricular  ﬁbrillation.  While  ventricular  ﬁbrillation  is  not  a  unique
ﬁnding,  our  search  for its etiology  revealed  two  previously  undiagnosed  cardiac  conditions,  and  possibleentricular ﬁbrillation
ardiac arrest
ong QT syndrome
electro-  cautery  induced  ventricular  ﬁbrillation.
DISCUSSION:  In this  case  study,  we  discuss  the  possible  etiology  of  ventricular  ﬁbrillation  in  our  patient
and  highlight  the  importance  pre-operative  patient  investigation  and  history  provide.
CONCLUSION:  Searching  for the  potential  causes  that  may  have  contributed  to the  cardiac  arrest  is  an
extremely  useful  exercise  as it allows  us to better  prepare  patients  pre-operatively,  improve  intra-
operative  care,  and  prevent  future  cardiac  events.
gical © 2012 Sur
. Case description
A 47-year-old female was scheduled for bilateral mastectomy
nd reconstruction with tissue expanders for inﬁltrative ductal
arcinoma. Her past medical history was signiﬁcant for hyperten-
ion and asthma. Additionally, eighteen months earlier the patient
ad been hospitalized for a hypertensive crisis. During that hos-
italization the patient underwent a cardiac workup including an
chocardiogram (ECHO), Regadenoson stress test, electrocardio-
ram (EKG), and routine lab work. Her laboratory studies were
ithin normal limits with the exception of elevated cardiac tro-
onin, which peaked at 0.50 ng/ml, and then trended to normal. The
KG revealed non-speciﬁc ST segment changes and a prolonged QTc
f 535 ms.  The ECHO revealed no major structural heart lesions or
ynamic disturbances and a normal left ventricular ejection frac-
ion (EF) of 61%. The stress test was within normal limits for the
atient’s age. Given this history, the patient was evaluated by her
ardiologist prior to surgery. A repeat ECHO was unchanged. Her
KG showed unchanged non-speciﬁc ST segment changes and a
ormal QTc. The patient was deemed optimized for the planned
rocedure.
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On physical exam she was 72 kg, and 163 cm with a normal phys-
ical exam. Pre-operative vital signs were BP 122/78, HR 88, RR 16
and SaO2 of 98% on room air. Laboratory results and EKG were
within normal limits. The patient was brought to the operating
room, standard ASA monitors were placed, induction and intuba-
tion were uneventful and the surgery proceeded from 07:45 am
until 11:00 am without incident. The patient was hemodynami-
cally stable in normal sinus rhythm without ectopy. Blood loss
was 50 cc and 1500 cc of crystalloid was infused. At this point
the surgical team had elevated the right pectoralis major mus-
cle and was preparing to elevate the left pectoralis major muscle.
The electrocautery was  applied to the left anterior chest wall and
simultaneously the patient went into ventricular ﬁbrillation. The
standard ACLS algorithm for ventricular ﬁbrillation was  initiated;
chest compressions and 1 mg  of epinephrine were administered
and the patient received one 200 J deﬁbrillation. Within 2 min  of
the resuscitation effort, the patient was converted back to sinus
rhythm and was  hemodynamically acceptable. An arterial blood
gas after resuscitation revealed no abnormalities with a pH 7.37,
PO2 377, PCO2 39, Hct 29, and K 4.0 mEq/L.
The operation was aborted and the patient had an uneventful
surgical closure, emergence and extubation were successful and the
patient was  brought to the post-anesthesia care unit (PACU). The
patient was neurologically intact and appropriate. Post-operative
Open access under CC BY-NC-ND license. EKG demonstrated new inferolateral ischemia, and a normal QTc.
The patient underwent cardiac catheterization which showed
non-obstructive double vessel coronary artery disease, moderate
left ventricular (LV) systolic dysfunction (EF 40%), and Takotsubo
Y-NC-ND license. 
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yndrome. On post operative day (POD) one the patient went into
inus arrhythmia with prolongation of her QTc to 483 ms.  Given
hese ﬁndings, and history of prolonged QTc in the past, the patient
as diagnosed with long QT syndrome (LQTS). The patient had
 single chamber automatic internal cardiac deﬁbrillator (AICD)
laced. The patient returned three days after discharge for elec-
ive debridement of necrotic skin edges at the mastectomy site.
er peri-operative course was uneventful and she was  discharged
ome the same day.
. Discussion
Cardiac arrest in the perioperative setting has an incidence
etween 4.6 and 19.7 per 10,000 anesthetics.1–5 In a study con-
ucted at the Mayo Clinic the overall incidence of perioperative
ardiac arrest in patients undergoing non-cardiac surgery from
990 to 2000 was 4.3 per 10,000 anesthetics. In this study, the
nnual incidence of cardiac arrest decreased over time, however
urvival was statistically unchanged.6 While a relatively rare event,
ardiac arrest represents a major cause of morbidity and mortal-
ty in the perioperative period. Understanding potential causes is
 useful exercise as it allows us to improve our ability to better
repare patients pre-operatively, improve intra-operative care, and
revent future cardiac events.
We presented a case in which ventricular ﬁbrillation occurred
n the middle of an otherwise routine non-cardiac surgery under
eneral anesthesia in a patient that was not considered at risk for
ntra-operative cardiac events based on preoperative data. In this
ase we found several interesting competing etiologies that may
ave caused or contributed to the cardiac event including the use
f electrocautery in close proximity to the heart, Takotsubo car-
iomyopathy and long QT syndrome.
Electrocautery devices are ubiquitous in modern surgical pro-
edures. In this case, the application of electrocautery close to
he heart (the intercostal muscles left of the sternal border)
oincided exactly to the onset of ventricular ﬁbrillation. This tem-
oral relationship suggests that electrocautery could have been
n inciting event in the cardiac arrest. Electrocautery as a cause
f ventricular ﬁbrillation has been reported in the literature.7–9
u et al. describe a case of ventricular ﬁbrillation during a thora-
otomy while electrocautery was being utilized. They concluded
hat the use of electorcautery in the cardiac region was  the most
ikely cause of cardiac arrest.7 Klop et al. describe a case of ven-
ricular ﬁbrillation during a laparoscopic gastric banding while
sing electrocautery.8 In yet another case, Yan et al. describe the
ccurrence of ventricular ﬁbrillation following the application of
lectrocautery to the left diaphragm during a laparoscopic sub-
hrenic mass resection.9 These authors suggest that the electrical
rc between the patient and the electrocautery tool produces a low-
requency current that can incite an arrhythmia. Lo et al. reviewed
urgical implantation and explantation of pacemakers and AICD’s
ver a 5 year period and found that of 4698 device cases, 4 patients
eveloped electrocautery-induced ventricular tachyarrhythmias;
n incidence of 0.09%.10 Here the ventricular ﬁbrillation was  the
esult of direct current energy moving through the pacemaker
r AICD leads directly to the myocardium. In our case, and the
hree others presented, the patients did not have cardiac hardware.
onetheless, these published reports demonstrate that there is a
otential for electrocautery induced cardiac arrest.
Long QT syndrome was  another potential cause for the intra-
perative ventricular ﬁbrillation. Long QT syndrome is a congenital
isorder with prolongation of the QT interval and is associated with
ncreased risk for ventricular tachyarrythmias, torsade de pointes,
ardiac arrest, and death. Long QT syndrome is due to mutations
n genes encoding for cardiac ion channel proteins leading toPEN  ACCESS
gery Case Reports 3 (2012) 155– 157
abnormal ion channel kinetics. The prolonged QT interval repre-
sents a protracted period of recovery from electrical excitation
leading to increased probability of the myocardium being refrac-
tory to the next depolarization.11,12 It is rare and is estimated to
occur in 1 in 10,000 individuals.13 Females (60–70%) are more likely
to be affected than males. Long QT syndrome is usually only diag-
nosed after an individual suffers a cardiac related event such as
syncope, cardiac arrest or when there is high suspicion of familial
long QT syndrome.
The patient presented in this case study was  found to have a
prolonged QTc eighteen months earlier, but on her pre-operative
evaluation she was found to have a normal EKG. Post-operatively
the patient again had a prolonged QTc which was ultimately
determined to be long QT syndrome. Due to this ﬁnding and the
intra-operative events, an AICD was placed.
The last possible cause of our patient’s unexpected intra-
operative ventricular ﬁbrillation was Takotsubo cardiomyopathy.
The patient’s diagnosis of Takotsubo cardiomyopathy was  made
post-operatively during catheterization and was  surprising par-
ticularly since the patient had a relatively benign medical history
(with the exception of one episode of palpitations). The presence
of cardiomyopathy was unexpected and unsuspected.Takotsubo
cardiomyopathy, also known as stress cardiomyopathy, transient
apical ballooning or broken heart syndrome is a disorder whereby
the left ventricle has transient dysfunction that can lead to chest
pain, dyspnea, ST-segment changes, and wall motion abnormali-
ties without coronary artery obstruction. Most patients undergo
a complete recovery of cardiac function although the mechanism
of action is unclear.14 It is known to occur in 0.7–2.5% of patients
who present with symptoms similar to myocardial infarction,
most are postmenopausal women (90%), and high levels of cate-
cholamine release is central to its pathology.15–17 Of importance
to this case study, a review of the literature reveals that not only
does Takotsubo cardiomyopathy lead to increased risk of ventric-
ular arrhythmias, this disorder has been described as also causing
sudden dysrhythmias in the intra-operative setting.18–20
3. Conclusion
We  present a case of intra-operative ventricular ﬁbrillation
that was  otherwise unexpected and unsuspected in a 47-year-old
female undergoing a non-cardiac surgery. While intra-operative
ventricular ﬁbrillation is a rare event it is clear that both anes-
thesia and surgical services must be prepared to quickly identify
these events, initiate ACLS protocol and search for potential causes
to prevent recurrence and future events. In this case, we had three
potential causes for the sudden and unexpected ﬁbrillation in an
otherwise routine case including, proximity of electrocauterization
to the myocardium, long QT syndrome, and Takotsubo cardiomy-
opathy. Each of these causes, in retrospect, were highly suspicious
etiologies of the ventricular ﬁbrillation, although we  may  never
know for sure if it was one in speciﬁc, or simply a “perfect storm.”
Most importantly, the process of establishing a differential diag-
nosis served as more than an academic exercise and may  help to
prevent future cardiac events.
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